Vanadium inhibits the development of 2-acetylaminofluorene-induced premalignant phenotype in a two-stage chemical rat hepatocarcinogenesis model.
In recent years, research on the biological influence of micronutrients in cancer has grown enormously. Among these, vanadium, a dietary micronutrient present in mammalian tissues has received considerable attention as a limiting agent. In the present study, attempts have been made to investigate the in vivo antitumour potentials of this micronutrient at the 0.5 ppm dosage in drinking water in a defined model of a two-stage experimental rat hepatocarcinogenesis. The chemopreventive effect of vanadium was assessed by studying certain biomarkers, such as development of gamma-glutamyltranspeptidase (GGT)-positive foci, levels of some essential trace elements, in situ expression of proliferating cell nuclear antigen (PCNA) and chromosomal aberrations. Hepatocarcinogenesis was induced in male Sprague-Dawley rats by chronic feeding of 2-acetylaminofluorene (0.05% in basal diet) on and from week 4. Vanadium administration throughout the experiment reduced the relative liver weight, nodular incidence (66.70%), total number and multiplicity (79.93%) and restored hepatic levels of selenium (Se) and iron (Fe) (P < 0.001) when compared to the carcinogen control. Moreover, long-term vanadium treatment significantly abated the expressions of GGT (P < 0.001) and PCNA with concomitant reduction in PCNA immunolabeling index (P < 0.001; 36.62%). Finally, the anticlastogenic potential of vanadium was reflected through its ability to inhibit early chromosomal aberrations (P < 0.001; 45.17%) in 2-AAF-challenged rat hepatocytes. Our results suggest that supplementary vanadium at a dose of 0.5 ppm, when administered continuously throughout the study, than administered either in the initiation or promotion phase alone, is very much effective in suppressing neoplastic transformation in vivo. We conclude the significant role of vanadium in limiting cell proliferation and chromosomal aberrations during the preneoplastic stages of hepatocarcinogenesis in rats.